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(57) Abstract 

Anti-counterfeiung and counterfeit detection devices and 
procedures are provided particularly usable in connection with 
vouchers (5) issued by coin discriminator or coin counting ma- 
chines. Paper stock (226) may be preprinted with inks which are 
not readily photocopied without apparent alteration. Preprinting 
is preferably in two or more orientations such as longitudinal and 
lateral and preferably some reprinting is positioned closer to the 
paper stock edge than can typically be achieved using ordinarily 
available laser printers or inkjet printers (18). A pattern of per- 
forations, preferably micro perforations, are provided in a curved, 
preferably tightly radiused shape or configuration. Serial num- 
bers (512c) or other identifiers may be reprinted on portions of 
the paper stock and matching or correlatable numbers printed on 
such preprinted paper stock substantially at the time of printing the 
voucher value. Patterns or indicia printed on one surface of the 
paper are preferably registered with respect to patterns or indicia 
printed on the opposite side such that a voucher may be validated 
by verifying proper registration such as when holding a voucher 
up to a light 
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COIN-DISCRIMINATOR VOUCHER 
ANTI-COUNTERFEITING METHOD AND APPARATUS 

The present invention relates to the provision of vouchers in connection with a 
5 coin-discriminator and/or counter and in particular ways of deterring, reducing, 
eliminating or detecting unauthorized duplication or counterfeiting of vouchers. 

BACKGROUND INFORMATION 
At least some types of coin- discriminators are configured to receive a plurality of 
10 coins of various denominations, e.g. from untrained users (such as grocery store or other 
retail location customers), typically including non-coin items and/or foreign or other 
undesired coins, to discriminate the various denominations of the desired coins (possibly 
after separating non-coin items and/or undesired coins) to determine the value of the 
discriminated desired coins, and to output an indication of the value of the total amount 
15 of the discriminated, desired coins. Although many forms of such value output may be 
termed a voucher, including paperless output (such as depositing a value in a user's bank 
account, e.g. after reading a user's bank card or other identifier), the present invention is 
particularly directed to devices which include apparatus or procedures for outputting a 
physical voucher such as a paper voucher with indicia indicating a value related to the 
20 total amount of discriminated, desired coins. Although such physical vouchers will be 
discussed as "paper" voucher hereinbelow, its possible to provide physical vouchers in 
other forms such as with indicia placed on other substrates such as plastic, cardboard, 
magnetic or other non-visible information-bearing media and the like. 

Because a physical or "paper" voucher has value, in the sense that it can be 
25 redeemed for, e.g. cash or credit, it is important for the redeemer to have confidence that 
a voucher which is presented for redemption is genuine, i.e. is not an unauthorized 
duplicate or counterfeit voucher. Verifying the genuineness of a voucher is especially 
difficult in the face of sophisticated image production, reproduction or manipulation 
technologies such as color photocopy technology, color scanning technologies, computer- 
30 based printing technologies such as inkjet (including color inkjet) orlaser (including color 
laser) printer, e.g. coupled to personal computers, work stations and the like. 
Accordingly, it would be useful to provide vouchers whose genuineness can be readily 
determined, as compared to an unauthorized duplicate or counterfeit voucher, e.g. 
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or prevention which can be reasonably and feasibly used with thermal papers and/or 
thermal printers (e.g. without incurring relatively high costs). 

Although there are benefits to an anti-counterfeiting system which provides for 
detection of unauthorized duplications or counterfeits (at least in part) using a visual 
inspection of the voucher, a system in which all anti-counterfeiting features are features 
which are normally visible also means that potential counterfeiters can determine what 
features need to be copied or duplicated by performing a visual inspection of a valid 
voucher. Accordingly, it would be useful, in some embodiments, to provide at least some 
anti-counterfeiting features which are not normally visible, i.e. which are not visible in 
ordinary ambient light of a redemption location. 

Because, in at least some systems, voucher redemption is performed at a retail 
location, such as during ordinary retail purchase "check out", it would be useful to provide 
anti-counterfeiting procedures or devices which can be performed relatively rapidly so as 
to avoid checkout line delays. For example, it would be useful if some or all anti- 
counterfeiting features can be used for verification without the need for special positioning 
or manipulation of a voucher and/or without the need for manually inputting features or 
information from the voucher and preferably without the need to provide special 
equipment for voucher verification at checkout locations. 

In situations where coin-discriminators are already being used, it would be useful 
to provide for voucher anti-counterfeiting measures which include features that can be 
provided with little or no modification of coin-discriminator hardware and/or retail 
location check-out hardware. In some embodiments, it would be useful to provide at least 
some anti-counterfeiting features which can be implemented by loading paper into already- 
existing coin-discriminators and substantially without modification of corn-discriminator 
hardware. 

SUMMARY OF THE INVENTION 
The present invention includes at least one and preferably a plurality of features 
provided in or on paper (or other substrate) used for printing a voucher. In one 
embodiment, at least some portions of the paper are pre-printed or otherwise pre-provided 
(i.e. printed or provided prior to the printing or providing of indicia indicating the value 
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of the voucher) in ink which is not readily reproducible by ordinary color photocopiers, 
such as certain fluorescent inks. In one embodiment, the paper (or other substrate) » 
provided^apluralhyof 

as a pattern including curved or otherwise non-linear patterns of perforation preferably 
with the perforations being relatively small and closely spaced and the pattern defining 
relatively tight-radiused but preferably substantially continuous curves. 

In one embodiment, the voucher is provided with printing on both surfaces which 
are registered relative to one another m such a fasWon that the registration may be readUy 
verffied(e.g.tyholaingto^ 

astoviewatleastsomeportioiisofp^ hlSOa>G 
embodiments, portions of to^^^ 

visibility, oris substantially invisible, until such portion is treated or manipulated, e.g. such 
as by nibbing or scratching with a coin or other object. 

Preferably at least two or more anti-counterfeiting features of a voucher can be 
verified by viewing only one surface of the voucher, i.e. without the need to flip the 
voucher over to view the opposite side. 

In some embodiments, some or all features are features which permit voucher 
verification using only visual inspection of the voucher, i.e. without the need to use any 
equipment. In other embodiments, at least one feature is a feature which is not readily 
apparentmordharyortypica^^ 

to even be aware of, much less to duplicate, such feature) such as providing markings 
whichfluoresceorotherwisehavedetectablepropertieswhenviewedm 

light such as ultraviolet light. 

In some embodiments, the vouchew^^ 
which are oriented in different fashions (such as both vertically and horizontally) and/or 
are positioned near the edge of the paper or are otherwise oriented or positioned in a 
fashion which may be difficult to duplicate with typical computer-based printers. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a coin-discriminating device, in an opened 
configuration, of a type which may be used in at least one implementation of the present 
invention; 

Fig. 2 is a block diagram depicting certain components of a coin discriminator of 
a type which can be used in accordance with implementation of the present invention; 

Fig. 3 A is a front view of a voucher of a type which may be used according to one 
embodiment of the present invention; 

Fig. 3B is a view of the back surface of the voucher of Fig. 3 A with Fig. 3B being 
positioned in alignment with Fig. 3 A to show relative locations of features on opposite 
surfaces; 

Fig. 4 is a partial perspective view of a perforation wheel according to an 
embodiment of the present invention; and 

Fig. 5 is a front view of a voucher according to one embodiment of the present 

invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
Fig. 1 is a perspective view of a coin-discriminator of a type which can be used in 
connection with embodiments of the present invention. The embodiment depicted in Fig 
1 generally includes a coin counting/sorting portion 12, a voucher dispensing portion 14a 
and a coupon dispensing portion 14b. In the depicted embodiment, the coin counting 
portion 12 includes an input tray 16, a coin return region 22, and customer I/O devices, 
including a keyboard 24, additional keys 26, a speaker 28 and a video screen 32. The 
apparatus can include various indicia, signs, displays, advertisement and the like on its 
external surfaces. A power cord 34 provides power to the mechanism. 

Preferably, when the doors 36a, 36b are in the open position as shown, most or 
all of the components are accessible for cleaning and/or maintenance. In the depicted 
embodiment, a voucher printer 18 is mounted on the inside of the door 36a. A number 
of printers can be used for this purpose. In one embodiment, a model KLDS0503 printer, 
available from Axiohm is used. The right-hand portion of the cabinet includes a coupon 
feeder 42 for dispensing, e.g., pre-printed manufacturer coupon sheets through a chute 
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44 to a coupon hopper on the outside portion of the door 36b. A computer 46, in the 
depicted embodim* is positioned a. the top of tee right hand portion of «he cab.net tn 
order to provide a relatively dean, location for the compute,. An I/O board 48 . 
positioned adjacent the sheet feeder 42. 

The general com pate for tee embodime* depicted in Kg 1 is from the htput fray 
,6 down firs, and second chutes «o a trommel 52. to a coin pictop assembly 54, along 
a coin rail 56 and past a sensor 58. If, based on sensor date, h is detennineri that the cant 
cnandshouldbeaccopted.acom.ouabtedeflecor door 62 is activate* ,o divert coma 
from their gravitational pate to coin tabes 64., b for defiver, to coin trolleys 66a, b. If 
it has not been determined that a coin can and should be accepted, the door 62 is not 
activated and coins(oroteercbje<«)c^ 

a reject chute 68 for deliver to a customer-accessible reject or return box 22. 

Inuse auterisprovidedv^mstmctionssuchasoncompu«rscreen32. The 
user places a mass of coins, typically of a pluralhy of denominations (ryptcafi, 
accompamedbydirtorourernon-cotaobje^^ 

.opushabunontoinfonnteemachineteatteeusar^.o have corns disomunated 
Tkoreupon.utecon^utercMSesanmpmgate^ 

toprompttheusertebegmfeedingcoins When tee gate is open, a motor is acfrvated 
t „begmroteting,hefronm*l»ssomb.y52^ 

edg.72 ofthemputtray 1 6, typicafiy by lifting* pivoting fir. fray by handle 74, and/or 
^feeuing«oinsoverteepe*72. The coins pass *e gate (typical, se, to prevent 
passage of more than a prafctermined mrmbe, of stacker! coins, such as by definmg an 
opening equal to about 3 .5 times a typical coin thickness). I»sfructions on the screen 32 

of tire machine, tee amount counted tens far, provide encouragement or adverusmg 
.nessages and the like. The coin rail 56 functions to receive coins output by the com 
pickup assembly 54, and transports tire corns in . tingulaled (one-at-a-time) fashion pas. 
I sensor 58 «o the diverting door 62. Once no more corns are detected -*r ~ 
response to user input, the system determines tea, tee transaction is complete and tee 
computer 46 *M send instructions to the printer 18 causing tee printer to output a 
voucher ofatypetvhich may be exchanged for goods, services or cash. 
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Fig. 2 is a block diagram of a coin-discriminator of a type which can be used in 
accordance with implementations of the present invention. Some of the items in Fig. 2 
correspond to components in the device of Fig. 1. In operation, an untrained user, such 
as a grocery store or other retail location customer places a plurality of coins of unknown 
value and random orientation in a receiving tray or other receiving area 16. Typically, 
foreign or other undesirable coins and foreign objects such as currency or other paper, 
paper clips, lint, keys and the like are mixed with the desired coins and placed, such as 
being poured or dumped, substantially all at once, into the tray 16. A conveyance device 
214, such as a chute, trough, slide or the like, or including positive drive or otherwise 
moving conveyances such as conveyer belts, Archimedes' screws and the like, are used to 
provide at least some of the desired coins from the receiving area 16 to a coin- 
discriminator 218. Preferably, prior to entry to the discriminator 21 8, at least some of 
the foreign objects or materials are separated such as using airflow, vacuum, gravitational 
separation, size-based separation (such as through openings of predetermined size or 
sizes) and the like. The (hscriminator 216 provides a signal to a calculating device, 
preferably a computer with sufficient information regarding the number of desired coins 
of various denominations such that the computer 46 can output or store a value equal to 
or related to (such as being a predetermined amount or portion less than) the value of the 
desired discriminated coins which are then placed in one or more bins 66 or other 
receiving regions. The computer 46, at the end of a transaction (as indicated by lack of 
further input of coins for a predetermined period and/or input from a user) controls a 
paper voucher printer 18 to print, on paper (or other substrates) obtained from a roll of 
paper or other paper supply 226 a redeemable voucher for an amount related to the total 
value of the discriminated desired coins for this transaction. 

Figs. 3 A and 3B depict a number of features of a voucher useful for avoiding, 
preventing and/or detecting unauthorized duplication or counterfeiting of vouchers. Figs. 
3 A and 3B are presented herein in a fashion which indicates the relative positions of the 
indicia or marking on the front surface (Fig 3A) and the opposite or rear surface (Fig. 3B). - 
I.e., features which are shown as aligned in corresponding locations in Figs. 3 A and 3B 
are features which would appear at corresponding longitudinal positions on opposite 
surfaces of the voucher. 
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In the depicted embodiment, the rear surface (Fig. 3B) of the voucher includes 
printing 312 generally in the central region 3 14 of the rear surface. According to one 
embodiment of the invention, printing 3 12 is provided using an ink which, if copied using 
aconventionalcolorphotocopie^^ 

with respect to the original printing 312. In one embodiment, the printing 312 is in a 
fluorescent or metallic ink, preferably a fluorescent orange ink which, when photocopied, 
appears as a purple or maroon color rather than an orange color. 

Although there may be several types ofinks which do not readily photocopy, it is 
believed that many such inks cannot readily be applied to thermal paper. Examples ofinks 
which can be used, and which have been found to be useful for application to thermal 
paper, include neon pinkPMS 805, neon yellow PMS 803 and neon greenPMS 802. It 
shouldbeunderstood that these represent examples ofinks which may be used but are not 
intended to be an exhaustive listing. 

Inthe embodiment of Fig. 3, the rear surface of the voucher also contains printing 
316 which is positioned on or relatively close (such as within about V4 inch, preferably 
within l/10th inch of) the voucher edge 3 1 8a, 3 18b. Preferably, the edge printing 3 16 is 
also provided in an ink which is not readily photocopied without an alteration in 
appearance . In one embodiment, the edge printing 3 1 6 » s in a color different from that of 
the central printing 3 12 and, in one embodiment, is provided in fluorescent yellow ink. 
Inthe depicted embodiment the central printing 312 is in a first (e.g. lateral) orientation, 
and the edge printing 316 is in an orientation which is at an angle (e.g. 90°) to the first 
orientation (e.g. vertical). 

As described more fully below, h is preferred that some or all anti-counterfehing 
features described herein can be provided as pre-printing or pre-providing (U. can be 
provided on the paper stock or paper supply 226 before it is fed to the printer 18). This 
is particularly useful in connection with providing the edge printing 316 relatively close 
to the edges 318a, b since close-to-edge printing is a feature which is difficult to 
reproduce with many inkjet, laser or other computer based printers (which often require 
a minimum space, such as a space no less than about % inch, between the paper edge and 
printing provided by such printer). 
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In the embodiment depicted in Figs. 3 A and 3B, certain visible features on the 
front and rear surfaces are registered, such that they occur in a predetermined spatial 
relationship on the front and rear surfaces. In the embodiment ofFigs. 3 A and 3B, printed 
rectangles 324a, 324b on the rear surface are aligned with indicia (in this case, star logos) 
326a,b,c,d on the front surface. Preferably the printing of the indicia 326a,b,c,d on the 
front surface is of such a nature that it is at least partially visible when viewing the rear 
surface, such as when the voucher is held up to the light or otherwise backlit in such a 
fashion that the indicia 326a, 326c appear to be registered within the box 324a when 
viewing the rear surface. Preferably, the registration is of a nature (such as providing for 
relatively close sizing and spacing of the logos 326 as compared to the boxes 324) such 
that even relatively small misregistration (i.e. in which the printing on the front surface is 
not precisely aligned with corresponding printing on the rear surface) is readily detectable 
by visual inspection. This feature is useful because it is relatively difficult to use 
photocopying, inkjet or laser printer technology for providing printing on two opposite 
surfaces of a page or paper such that the printing on the opposite surfaces are closely 
registered (e.g. within about 1/8 inches). Preferably, according to the present invention, 
such opposite-surface printing provides registration on the front and rear surfaces which 
are mis-registered in either a longitudinal or vertical direction by no more than about 1/8 
inches, preferably no more than about 1/1 6 inches and more preferably no more than about 
1/32 inches. 

In the embodiment ofFigs. 3 A and 3B, a pattern of perforations 332 is visible on 
both surfaces of the voucher. When perforations are used for purposes such as facilitating 
tearing or separation of paper segments, such perforations are typically in straight lines 
or a series of straight line segments. According to an embodiment of the present 
invention, perforations are provided in a pattern which includes some portions which 
having a curved appearance (even though each individual perforation may itself be 
straight) such as depicted in Figs. 3A and 3B. Such curved-pattern perforations are 
believed to be useful since they are readily visibly verified and relatively difficult for a 
counterfeiter to copy or reproduce. Preferably, the curved pattern includes portions 334 
which have a relatively small radius of curvature such as radius of curvature of less than 
about Vi inch, preferably less than about V* inch. In one embodiment, the perforations are 


PCT/US99/24895 

WO 00/25260 

10 

micro-perforations, such that each perforation has a length of about 0.4mm, a width of 
about 0.01mm, and an inter-perforation spacing of about 0.2mm. 

In one embodiment, regions or indicia are preprinted 342 using an ink or other 
substance which preferably is substantially non-apparent or invisible (such as having a 
color, reflectivity, texture and the like closely matching that of the unprinted paper), but 
which, when rubbed or scratched with the edge of a coin, will cause minute amounts of 
the coin to rub off and adhere only to the printed portion, leaving a visible mark Cmdicated 
infig 3byphantomlines342). In one embodiment, such indicia are provided by printing 
using an ink which includes titanium oxide. Thus, it is typically difficult for a would-be 
counterfeiter to know which indicia should be printed in such non-visible ink since the 
indicia which are printed in a valid voucher are not readily apparent. However, the 
voucher may be relatively easily validated using only a ordinarily-available com, r.e. 
without the use of special equipment. 

Although it is possible to provide perforation of the type described as part of the 
paper stock 226, m one embodiment, me pattern of perfomuons is provided m^ 
with the process of printing the value of the voucher using the printer 224. As dep^ed 
in Fig 4, in one embodiment as the paper, following the printing, leaves the printer 224, 
thepapermovesfromanrstexhpo S ition412andisconveyed,e.g.bypinchroUers414a, 

414b across the edge of a perforating roller 416 whose edge has, radially protrudmg 
therefrom, a plurahtyofperforation-producing punches or spikes 418. As depicted mFig. 
4mepunches418arepositionedonmeedgeofmeroUer416mamannertopr^ 

desired perforation pattern (in the depicted embodiment, in a sinusoidal or wave-like 
pattern corresponding to the pattern depicted in Figs. 3 A and 3B). The paper 412 is thus 
continuously perforated along its edge as it is conveyed toward a downstream posrtron 
422and,eventuaUy,dispensedtomeuser.Inordertoprovidetheproper^ 
424 of the roller 416 as the paper is moved 426, the rate of rotation 424 of the roller 416 
can be controlled and coordinated with the rate of paper movement 426 by a gear tram, 
one or more motor controllers or other coordinator 228 in a manneF that will be well - 
known to those of skill in the art after understanding the present disclosure. The roller 
416 can also be freewheeling, with rotation being driven by the paper movement. 
Althoughtheperforationis described as occurrmg upon exit ofthe paper from the printer, 
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the perforating wheel could also be positioned to provide perforation to the paper as it 
enters the printer or at other locations that will be apparent to those of skill in the art upon 
understanding the present disclosure. 

In one embodiment, some or all of a unit of the paper supply 226 (such as each roll 
of thermal paper) is associated with one or more serial numbers or other identifying 
numbers. In the embodiment ofFig. 5, the paper is preprinted, along the edge of the front 
surface, with such serial number or serial numbers. In the depicted embodiment, a angle 
serial number is associated with a roll of thermal paper and this number is printed at 
spaced intervals in a vertical fashion near an edge of the voucher, preferably within less 
than V* inch of the edge (similar to the manner described above in connection with the 
back surface edge printing 316 depicted in connection with Fig. 3B). In order to provide 
for ease of verifying the validity of the serial number, by the voucher redeemer, the serial 
number (or serial numbers) associated with the paper supply is also printed by the coin 
discriminator printer 18, e.g. substantially at the time the voucher value 514 is printed. 
In one embodiment, when service personnel load a roll of paper into the paper supply unit 
226, such personnel also enter the serial number associated with the roll into the computer 
46, e.g. using an 1-0 device such as a keyboard, touch screen, or similar device 232. In 
this way, the computer 46 has the information needed to control the printer 18 so as to 
print an identifier number 5 1 6 on the face of the voucher which will match the preprinted 
serial numbers 5 12 on the paper stock to permit the grocery store clerk or other redeemer 
to easily visually verify a match between the preprinted serial number 512 and the 
discriminator-printed serial number 516. 

Although Fig. 5 depicts an embodiment in which a single serial number is 
associated with a unit of paper stock and is identically printed at intervals 512a, 512b, 
512c, it is also possible to provide for identifying numbers which are preprinted on the 
paper stock, but which change along the length of a voucher or from one voucher to the 
next, such as incrementing by one or by some other number, or so as to change in some 
other manner (e.g. which is likely to be substantially unpredictable by' a would-be ' 
counterfeiter). In this embodiment, it will be necessary for the computer 46 to be able to 
calculate or detect which preprinted serial number will be positioned near the area where 
the discrirninator-printed number 516 will be printed so that the computer 46 can control 
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the printer 18 to print a number 516 which will match the closest (or next preceding or 
succeeding) pre-printed serial number 512b. For example, the printer 18 may be 
configured to inform the computer 46 of the number of inches of thermal paper that has 
been thus-far dispensed from the roll. If it is known how the preprinted numbers 512 
change along the length of the roll (such as incrementing by one for every inch of thermal 
paper dispensed) the computer 46 will have sufficient information to calculate, in a manner 
which will be well known to those of skill in the art after understanding the present 
disclosure, what number to print, using the printer 18, so as to match the closest or next 
succeeding or preceding preprinted number. 

In light of the above description, a number of advantages of the present invention 
can be seen. The present invention provides devices and procedures which facilitate 
reducing, eliminating, deterring and/or detecting attempts at unauthorized duplication 
and/or counterfeiting of vouchers. The present invention provides counterfeiting 
detection features which can be relatively readily implemented such as requiring little or 
no hardware and/or software modification, and, in some embodiments, requiring only the 
use of paper or paper stock having one or more of the features as described herein, and, 
in this manner, at least some features of the present invention can be retrofit, i.e. 
implemented readily in existing coin discriminators. The present invention provides at 
least some anti-counterfeiting or counterfeit detection features which use only, or 
primarily, visual inspection of the voucher and thus at least some features can be 
implemented without the need for modifying or adding hardware. At least some anti- 
counterfeiting or counterfeiting detection features can be performed relatively rapidly, 
such as verifying the correct color of various printing or indicia, correct positioning or 
registration, correct patterning or configuration of perforations and the like), preferably 
without requiring the redeemer to flip or rotate the voucher or otherwise manipulate the 
voucher, or enter data or otherwise handle the voucher (other than, e.g. to hold it up to 
ordinary light) such that at least some anti-counterfeiting or counterfeit detection features 
of the present invention can be implemented without substantial delay ut a checkout lane. . 
In some embodiments, certain features of the invention are not readily apparent upon 
visual inspection of a valid voucher and thus would-be counterfeiters may find it difficult 
to reproduce such features. For example, in one embodiment, at least some indicia are 
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provided which fluoresce or have other visible characteristics only when exposed to 
ultraviolet or other special light. According to one embodiment, at least some indicia are 
provided which are substantially invisible until rubbed or scraped with a coin or similar 
object. Preferably in some embodiments the voucher is provided with features which are 
not readily reproduced or counterfeited without using devices or procedures which are 
typically not available to the general public. For example, perforations which are 
patterned in a curved, preferably tightly radiused pattern which preferably provides a 
periodic, smooth and/or repeating pattern and preferably is made using relatively small 
perforations are typically difficult to provide without special, not-readily-available, 
equipment. 

A number of variations and modifications of the invention can also be used. It is 
possible to use some features of the invention without using others. For example, it is 
possible to use non-photocopying inks without using micro perforations, or it is possible 
tousefront/backregisteredmarkswith^ Althoughthe 
present invention has been described in connection with avoiding, preventing or detecting 
unauthorized duplication or counterfeiting of a coin-discriminator voucher, the present 
invention can also be used in connection with avoiding unauthorized duplication or 
counterfeiting of other items such as coupons, checks, tickets (such as airline, subway or 
other transportation tickets, game, performance, concert or other event tickets, and the 
like) negotiable instruments and the like. Although some features of the invention have 
been described as capable of implementation using a computer, it is possible to use other 
devices in place of a computer such as one or more application specific integrated circuits 
(ASICs) hardwired and/or discrete circuitry, and the like. Although embodiments relating 
to paper stock serial numbers were described as involving manual entry of serial numbers 
into the computer, it is also possible to provide for serial number entry by partially or fully 
automatic scanning or detection, such as using bar code scanners, magnetic ink detectors 
and the like. Although it is believed many other coin discriminators may involve the use 
of thermal printers, the present invention can be used in connection with many types of . 
printers including laser printers, inkjet printers, dot matrix printers, line (impact) printers 
and the like. Although fron^ack surface registration of a pair of logos and a box was 
depicted, many shapes or symbols can be used for verifying registration. Although 
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embodiments have been described which involve pre-printing or pre-providing certain 
items, it is also possible to use one or more printers housed in the coin discriminator 
device to print anti-counterfeiting items, such as printing in a fashion and/or with an ink 
which produces an altered appearance in a photocopy made therefrom. 

The present invention, in various embodiments, includes components, methods, 
processes, systems and/or apparatus substantially as depicted and described herein, 
including various embodiments, subcombinations, and subsets thereof. Those of skill in 
the art will understand how to make and use the present invention after understanding the 
present disclosure. The present invention, in various embodiments, includes providing 
devices and processes in the absence of items not depicted and/or described herein or in 
various embodiments hereof, including in the absence of such items as may have beenused 
in previous devices or processes, e.g. for improving performance, achieving ease and\or 
reducing cost of implementation. 

The foregoing discussion of the invention has been presented for purposes of 
illustration and description. The foregoing is not intended to limit the invention to the 
form or forms disclosed herein. Although the description of the invention has included 
description of one or more embodiments and certain variations and modifications, other 
variations and modifications are within the scope of the invention, e g as may be within 
the skill and knowledge of those in the art, after understanding the present disclosure. It 
ismtendedtoobtamrightswhichmcludealternativeembo^ 
includingalternate, interchangeable and/or equivalent structures, fonctions, ranges or steps 
to those claimed, whether or not such alternate, interchangeable and/or equivalent 
structures , functions, ranges or steps are disclosed herein, and without intending to 
publicly dedicate any patentable subject matter. 
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WHAT IS CLAIMED IS: 

1. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

providing a computer coupled to said printer and an i/O device coupled to said 
computer; 

printing at least first language on a thermal paper substrate, oriented in a first 
direction, using a fluorescent ink such that said first language has a first appearance on 
said thermal paper substrate but wherein a photocopy of first language has a second 
appearance, different from said first appearance; 

printing at least second language oriented in a directions about 90 degrees to said 
first direction positioned less than 0.25 inches from an edge of said thermal paper 
substrate; 

placing a substantially non-visible mark on said thermal paper substrate using a 
first marking medium; 

wherein said thermal paper substrate has marked thereon, at least an initial serial 
number identifying a unit of said thermal paper substrate; 

loading said unit of said thermal paper substrate into a position from which thermal 
paper substrate in said unit can be fed to said discriminator printer, 

inputting said serial number into said computer using said i/O device; 

using said discriminator printer to print, on said thermal paper substrate, at least 
first indicia containing an indication of a value of said voucher, 

printing a number related to said serial number on said thermal paper substrate; 

providing a plurality of perforations in said medium to define a first curved pattern 
of microperforations which includes a region defining a radius of curvature less than about 
0.5 inches; and 

rubbing said non-visible mark with a coin wherein portions of said coin adhere to 
said non-visible mark to render said mark visible. 
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2. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

placing visible marks on a first substrate using a marking medium which has a first 
appearance on said substrate but wherein a photocopy of said visible marks has a second 
appearance, different from said first appearance; and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher. 

3 . A method as claimed in claim 2 wherein said substrate is paper. 

4. A method as claimed in claim 2 wherein said substrate is thermal paper. 

5. A method as claimed in claim 2 wherein said marking medium is 
fluorescent ink. 

6. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

placing visible marks on a first substrate using a fluorescent marking medium; and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher. 

7. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

placing visible marks on a first substrate positioned less than 0.25 inches from an 
edge of said medium; and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher. 

8. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 
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printing at least first language on said substrate, oriented in a first direction and 
second language oriented in a direction at a first angle to said first direction; and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher. 

9. A method as claimed in claim 8 wherein said angle is about 90 degrees. 

10. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

using said (hscriminator printer to print, on a substrate, at least first indicia 
containing an indication of a value of said voucher, and 

providing a plurality of perforations in said substrate to define a first curved 
pattern of perforations. 

11. Amethod as claimed in claim 10 wherein said first curved pattern includes 
a region defining a radius of curvature less than about 0.5 inches. 

12. A method as claimed in claim 10 wherein said perforations are 
micToperforations. 

13. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist m distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of. 

placing a substantially non-visible mark on a first substrate using a first marking 
medium; 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher, and 

rubbing said non-visible mark with a coin wherein portions of said coin adhere to 
said non-visible mark to render said mark visible. 

14. A method as claimed in claim 13 wherein said first marking medium 
comprises white ink containing titanium oxide. 
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15. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

placing a series of identifier symbols on a first substrate, said series of identifier 
symbols being spaced from one another, and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of said identifier. 

16. A method as claimed in claim 15 wherein said identifier symbols include 
a serial number identifying a unit of said substrate. 

17. A method as claimed in claim 16 further comprising providing a computer 
coupled to said printer and an i/O device coupled to said computer and inputting said 
serial number into said computer using said i/O device. 

18. A method as claimed in claim 15 wherein at least some of said series of 
identifier symbols are different from one another. 

19. A method as claimed in claim 1 8 wherein said series of identifier symbols 
include a series of numbers which increment by a predetermined amount. 

20. A voucher for dispensing from a coin discriminator comprising: 
a thermal paper substrate; 

at least a first fluorescent ink region printed on a surface of said substrate; and 
a plurality of microperforations through said substrate defining at least a first 
curved pattern. 

2 1 . Apparatus for use in outputting results from a coin discriminator having 
a discriminator printer, with the voucher configured to assist in distinguishing 
unauthorized duplicate or counterfeit vouchers, comprising: 

a computer coupled to said printer, — 
a thermal paper substrate having 

at least first language printed on said substrate, oriented in a first 
direction, using a fluorescent ink such that said first language has a first 
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appearance on said thermal paper substrate but wherein a photocopy of 
first language has a second appearance, different from said first 
appearance; 

at least second language printed on said substrate oriented in a 
direction about 90 degrees to said first direction positioned less than 0.25 
inches from an edge of said thermal paper substrate; 

a substantially non-visible mark on said thermal paper substrate 
wherein when said non-visible mark is rubbed with a coin, portions of said 
coin adhere to said non-visible marie to render said mark visible; 

wherein said thermal paper substrate has marked thereon, at least 
an initial serial number identifying a unit of said thermal paper substrate; 
said thermal paper substrate located in a position from which 
thermal paper substrate can be fed to said discriminator printer, 
i/O means for inputting said serial number into said computer, 
means for controlling said discriminator printer to print, on said thermal papa- 
substrate, at least first indicia containing an indication of a value of said voucher, 

means for controlling said discriminator printer to print a number related to said 
serial number on said thermal paper substrate; and 

a plurality of perforations in said medium defining a first curved pattern of 
microperforations which includes a region defining a radius of curvature less than about 
0.5 inches. 

22. A method for providing a secure voucher substantially as described and 
depicted herein. 

23 . A secure voucher substantially as described and depicted herein. 

24. A coin discriminator substantially as described and depicted herein. 
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COIN-DISCRIMINATOR VOUCHER 
ANTI-COUNTERFEITING METHOD AND APPARATUS 

The present invention relates to the provision of vouchers in connection with a 
coin-discriminator and/or counter and in particular ways of deterring, reducing, 
eliminating or detecting unauthorized duplication or counterfeiting of vouchers. 

BACKGROUND INFORMATION 
At least some types of coin- discriminators are configured to receive a plurality of 
coins of various denominations, e.g. from untrained users (such as grocery store or other 
retail location customers), typically including non-coin items and/or foreign or other 
undesired coins, to discriminate the various denominations of the desired coins (possibly 
after separating non-coin items and/or undesired coins) to determine the value of the 
discriminated desired coins, and to output an indication of the value of the total amount 
of the discriminated, desired coins. Although many forms of such value output may be 
termed a voucher, including paperless output (such as depositing a value in a user's bank 
account, e.g. after reading a user's bank card or other identifier), the present invention is 
particularly directed to devices which include apparatus or procedures for outputting a 
physical voucher such as a paper voucher with indicia indicating a value related to the 
20 total amount of discriminated, desired coins. Although such physical vouchers will be 
discussed as "paper" voucher hereinbelow, its possible to provide physical vouchers in 
other forms such as with indicia placed on other substrates such as plastic, cardboard, 
magnetic or other non-visible iiiformation-bearing media and the like. 

Because a physical or "paper" voucher has value, in the sense that it can be 
25 redeemed for, e.g. cash or credit, it is important for the redeemer to have confidence that 
a voucher which is presented for redemption is genuine, i.e. is not an unauthorized 
duplicate or counterfeit voucher. Verifying the genuineness of a voucher is especially 
difficult in the face of sophisticated image production, reproduction or manipulation 
technologies suchascolorphotocopytechnology.colorscannm 
30 based printing technologies such as inkjet ^eluding color ink er) or laser ^eluding color 
laser) printer, e.g. coupled to personal computers, work stations and the like. 
Accordingly, it would be useful to provide vouchers whose genuineness can be readily 
determined, as compared to an unauthorized duplicate or counterfeit voucher, e.g. 
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produced using such image duplication production, reproduction or manipulation 
technologies. 

Some approaches to detecting unauthorized duplication or counterfeiting have 
involved encrypting certain information which is then printed on the voucher as part of the 
voucher printing procedure such that decryption provides a level of confidence that the 
voucher is genuine. One such procedure is described in U.S. Patent Application 
09/178,441 (attorney file 3730-908), incorporated herein by reference. Although such 
encryption/decryptionprocedurescanbe quite useful (and, indeed, can, ifdesired, be used 
in combination with some or all features of the present invention), there are circumstances 
in which it may be desirable to provide for other counterfeit detection measures, in 
addition to or in place of such encryption/decryption measures. 

In some circumstances, H may be desirable to provide anti-counterfeit measures 
or devices which are independent of the need for substantial modification of printing, 
check-out or verification software (of the type that might be used in connection with 
encryption/decryption). For example, it may be desired to avoidmaking modifications to 
printing software and/or to avoid modifying or providing software for decryption. 
Furthermore, in some circumstances it may be desired to avoid the personnel training or 
hardware involved in a decryption verification process. For example, in some 
circumstances it is desirable to permit the voucher redemption (which may typically occur 
at a grocery store or other retail location check-out stand) to be performed, in whole or 
in part, based on a visual inspection of the voucher (e.g. without the need to perform a 
decryption step). In some circumstances it may be desirable to provide for 
dupbcate/counterfeit detection 

Many self-service corn-discriminators of a type with which the present invention 
may be used employ a thermal printer for outputting a paper voucher. Thermal printers 
can be particularly useful because of the lack of a requirement to replenish ink or toner. 
Thermal printers typically operate in conjunction with a type of paper specific to thermal 
printing ("thermal paper"). Thermal paper often has characteristics which limit how the 
paper may be treated (e.g. limiting the types of ink or other materials that may be used in 
connertionwimproviaUng,forexamplebackgroundpreprintmg,waternw 
Accordingly, it would be useful to provide voucher duphcation/counterfeiting detection 
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or prevention which can be reasonably and feasibly used with thermal papers and/or 
thermal printers (e.g. without incurring relatively high costs). 

Although there are benefits to an anti-counterferang system which provides for 
detection of unauthorized duplications or counterfeits (at least in part) using a visual 
inspection of the voucher, a system in which all anti-counterfeiting features are features 
which are normally visible also means that potential counterfeiters can determine what 
features need to be copied or duplicated by performing a visual inspection of a valid 
voucher. Accordingly, it would be useful, in some embodiments, to provide at least some 

anti-counterfeiting features which are not normally visible, i.e. which are not visible in 

ordinary ambient light of a redemption location. 

Because, in at least some systems, voucher redemption is performed at a retail 

location, such as during ordinaryre^ 

anti-counterfeiting procedures or devices which can be performed relatively rapidly so as 
to avoid checkout line delays. For example, it would be useful if some or all anti- 
counterfeiting features can be us^^^^ 

or manipulation of a voucher and/or without the need for manually inputting features or 
information from the voucher and preferably without the need to provide special 
equipment for voucher verification at checkout locations. 

In situations where coiiwiiscriminators are already being used, it would be useful 
to provide for voucher anti-counterfeiting measures which include features that can be 
provided with little or no modification of coin-discriminator hardware and/or retail 
location check-out hardware. In some embodiments, it would be useful to provide atleast 
someanti-counterfeitmgfeatureswhichcanbeimplementedbyto^ 
existing corn-discriminators and substantially without modification of corn-discriminator 
hardware. 

SUMMARY OF THE INVENTION 
The present invention includes at least one and preferably a plurality of features 
provided in or on paper (or other substrate) used for printing a voucher. In one 
embodiment, atleast some portion ofthe paper are pre-prmted or otherwise pre-provided 
(Le. printed or provided prior to the printing or providing of indicia indicating the value 
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of the voucher) in ink which is not readily reproducible by ordinary color photocopiers, 
such as certain fluorescent inks. In one embodiment, the paper (or other substrate) is 
providedwithaplur^^ 

as a pattern including curved or otherwise non-linear patterns of perforation preferably 
with the perforations being relatively small and closely spaced and the pattern definmg 
relatively tight-radiused but preferably substantially continuous curves. 

In one embodiment, the voucher is provided with printing on both surfaces which 

areregisteredrela^ 

verified(e.g. by holdingthe voucher up toalight or otherwise backlighting a voucher so 
asto view at least someportions of printing on the two surfaces simultaneously). Insome 
embodiments,poruonsofthevouch^ 

visibility, oris substantially invisible, until such portion is treated or manipulated, e.g. such 
as by rubbing or scratching with a coin or other object. 

Preferably at least two or more anti-counterfeiting features of a voucher can be 
verified by viewing only one surface of the voucher, i.e. without the need to flip the 
voucher over to view the opposite side. 

I„ some embodiment*, some or all features are features whioh permit voucher 
verification using oniy visual inspection of the voucher, i.e. without the need to use any 
equipment. In other embodimems, a, le** one fe«ure is a feature which is not readdy 
apparemmordinaryorwicanigtt^ 

to even be aware of, much less to duplicate, such feature) such as providing martangs 
which fluoresce or otherwise have detectable properties when viewed in specific types of 

light such as ultraviolet light. 

to someernr^taerda, thevoucherpar^ 
whioh are oriented in differ** fashions (such as both vertically and horizon.^) and/or 
are positioned near tire edge of the paper or are otherwise oriented or positioned m a 
fashion which ma, be difficult to duplicate with typical computer-baaed pnnters. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig ! is a perspective view of a coin-discriminating device, in an opened 

Kg.SAis.ftontviewof.voudKrof.tjrpewtad.naybeu^^ 

embodiment of the present invention; «beimr 
Fig 3 B is a view of the back surface of the voucher ofFtg. 3AwithFig. 3B bemg 

4 is a par*! perspecuve view of a perforanon whee, adding » - 

invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
r.-petspeo.veviewofacoht— otofa^whiehoan^ 

Igenetauymcto embodiment, the com countmg 

nortion 12 includes an input tray io, * ^ 

eternal surfaces. A power cord 34 provides power to the mechanism. 

,1 of the compeer are access* for rfeamng ^ - — 
embody a voucher printer 18 is mounted o„ the ins.de of ft . d»£ A- 

feeder 42 for dispensing, e g, preprinted n—rer coupon sheets through chu, 
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44 to a coupon hopper on the outside portion of the door 36b. A computer 46, in the 
depicted embodiment, is positioned at the top of the right hand portion of the cabinet in 
order to provide a relatively dean, location for the computer. An I/O board 48 is 
positioned adjacent the sheet feeder 42. 

The general coin path forthe embodiment depicted in Fig 1 is from the input tray 
16, down first and second chutes to a trommel 52, to a coin pickup assembly 54, along 
a coin rail 56 and past a sensor 58. If, based on sensor data, it is determined that the coin 
can and should be accepted, a controllable deflector door 62 is activated to divert coins 
from their gravitational path to coin tubes 64a, b for delivery to coin trolleys 66a, b. If 
it has not been determined that a coin can and should be accepted, the door 62 is not 
activated and coins (or other objects) continue down their gravitational or definite path to 
a reject chute 68 for delivery to a customs-accessible reject or return box 22. 

In use, a user is provided with instructions such as on computer screen 32. The 
user places a mass of coins, typically of a plurality of denominations (typically 
accompamedbydirtorothernon-comobjects)mtheinputtrayl6. The user is prompted 
to push a button to inform the machine that the user wishes to have coins Discriminated. 
Thereupon, the computer causes an input gate (not shown) to open and provides a signal 
to prompt the user to begin feeding coins When the gate is open, a motor is activated 
to begin rotating the trommel assembly 52. The user moves coins over the peaked output 
edge 72 of the input tray 16, typically by lifting or pivoting the tray by handle 74, and/or 
manually feeding coins over the peak 72. The coins pass the gate (typically set to prevent 
passage of more than a predetermined number of stacked coins, such as by defining an 
opening equal to about 3.5 times a typical coin thickness). Instructions on the screen 32 
may be used to tell the user to continue or discontinue feeding coins, can relay the status 
of the machine, the amount counted thus far, provide encouragement or advertising 
messages and the like. The coin rail 56 functions to receive coins output by the coin 
pickup assembly 54, and transports the coins in a singulated (one-at-a-time) fashion past 
the sensor 58 to the diverting door 62. Once no more coins are detected and/or in 
response to user input, the system determines that the transaction is complete and the 
computer 46 will send instructions to the printer 18 causing the printer to output a 
voucher of a type which may be exchanged for goods, services or cash. 
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Eg 2 is a block diagram of a coin^scrimtaator of a type which can be used m 
accordance with implementations of ft. present invention. Some of the hems tn F.g. 2 
correspond ,o component in fte device of Fig. 1. m operation, an untnuned user, such 
nsagrocery store or other relocation customer p.aces a plurality of coins of unknown 
value and random oriemation in a receiving tray or other receiving area 16. Typtcally, 
foreign or ofter undesirable coins and foreign objects such as currency or other paper, 
paper dips, lin,, keys and the like are nuxeo with the desired coins and placed, such as 
bdngpoured or dumped, subsantially all a, once, into ft. tiny .6. Aconveyance dev.ee 
214 such as a chute, trough, slide or the like, or including positive drive or ofterwute 
^conveyances such as conveyer belts, Archimedes' screws and fte tike, are used to 
provide a. least some of fte desired coins from the receiving area 16 to a corn- 
discrinnnalor 218. Prefers*, prior to ernry «o fte discriminator 218, a, .east some o 

^o,, abased separation (such as through openings of predetermined size or 
ai.es) and fte hke. The discriminator 216 provides a sign., to a calculating dev.ee, 
pre ferab>yacompu,erwift sufficient information regarding fte number of desireri corns 
of various denominations such fta, fte computer 46 can ornput or store a vahre equ^ to 
orrdatedto^chasbemgapredeterntined^^^ 

desired discrimuuued coins which are ften placed in one or more bins 66 or other 
receivingregions. The computer 46, a, fte end of a .ransaction (as indicated by lack of 
fcrfter input of coins for a predetermined period and/or input fan a user) contr* a 
paper voucher primer 18 ,o print, on paper (or other obtained from a roll o 

paper or other paper supp>y 226. redeemaUe voucher for an amount related ,o fte , Ota. 
value of fte discriminated desired coins for this transaction 

Figs 3 A and 3B depict a number of features of a voucher useful for avoiding, 
preventingand/ordetectingunauftorireddupUcationorcoumerfeiti^ 

3Aand3B are presented hereto ta a fashion which indicate relative positions of fte 
to didaormarkingo«ftenon,surface(Fig3A)am i fteopposi tt orrearsurface(F,g.3B) 

> e features which are shown as aligned in corresponding locations in F.gs. 3 A and 3B 
are'fealures which would appear a. corresponding .ongitudinal positions on opposite 
surfaces of the voucher. 
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In the depicted embodiment, the rear surface (Fig. 3B) of the voucher includes 
printing 312 generally in the central region 314 of the rear surface. According to one 
embodiment of the invention, printing 312 is provided using an ink which, if copied using 
a conventional color photocopier, will result in a photocopy which is altered in appearance 
with respect to the original printing 3 12. In one embodiment, the printing 312 is in a 
fluorescent or metallic ink, preferably a fluorescent orange ink which, when photocopied, 
appears as a purple or maroon color rather than an orange color. 

Although there may be several types of inks which do not readily photocopy, it is 
believed that many such inks cannot readily be applied to thermal paper. Examples of inks 
which can be used, and which have been found to be useful for application to thermal 
paper, include neon pink PMS 805, neon yellow PMS 803 and neon green PMS 802. It 
should be understood that these represent examples of inks which may be used but are not 
intended to be an exhaustive listing. 

In the embodiment of Fig. 3, the rear surface of the voucher also contains printing 
3 16 which is positioned on or relatively close (such as within about V* inch, preferably 
within l/10th inch of) the voucher edge 3 18a, 318b. Preferably, the edge printing 3 16 is 
also provided in an ink which is not readily photocopied without an alteration in 
appearance. In one embodiment, the edge printing 316 is ina color different from that of 
the central printing 3 12 and, in one embodiment, is provided in fluorescent yellow ink 
In the depicted embodiment the central printing 3 12 is in a first (e.g. lateral) orientation, 
and the edge printing 3 16 is in an orientation which is at an angle (e.g. 90°) to the first 
orientation (e.g. vertical). 

As described more fully below, it is preferred that some or all anti-counterfeiting 
features described herein can be provided as pre-printing or pre-providing (i.e. can be 
provided on the paper stock or paper supply 226 before it is fed to the printer 18). This 
is particularly useful in connection with providing the edge printing 316 relatively close 
to the edges 318a, b since close-to-edge printing is a feature which is difficult to 
reproduce with many inkjet, laser or other computer based printers (which often require 
a minimum space, such as a space no less than about V* inch, between the paper edge and 
printing provided by such printer). 
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In the embodiment depicted in Figs. 3A and 3B, certain visible features on the 
front and rear surfaces are registered, such that they occur in a predetermined spatial 
relationship on the front and rear surfaces. In the embodiment ofTigs.3Aand3B, printed 
rectangles 324a, 324b on the rear surface are aligned with indicia Cm this case, star logos) 
326a,b,c,d on the front surface. Preferably the printing of the indicia 326a,b,c,d on the 
front surface is of such a nature that it is at least partially visible when viewing the rear 
surface, such as when the voucher is held up to the light or otherwise backlit in such a 
fashion that the indicia 326a, 326c appear to be registered within the box 324a when 
viewing the rear surface. Preferably, the registration is of a nature (such as providing for 
relatively close sizing and spacing of the logos 326 as compared to the boxes 324) such 
that even relatively small misregistration (i.e. in which the printing on the front surface is 
not precisely aligned with corresponding printing on the rear surface) is readily detectable 
by visual inspection. This feature is useful because it is relatively difficult to use 
photocopying, inkjet or laser printer technology for providing printing on two opposite 
surfaces of a page or paper such that the printing on the opposite surfaces are closely 
registered (e.g. within about 1/8 inches). Preferably, according to the present invention, 
such opposite-surface printing provides registration on the front and rear surfaces which 
are mis-registered in either a longitudinal or vertical direction by no more than about 1/8 
mches,preferablynomorethanaboutl/16inchesandmorepreferablynom 

1/32 inches. 

In the embodiment of Figs. 3Aand 3B, a pattern of perforations 332 is visible on 
bothsurfaces ofthe voucher. When perforations are used for purposes such as faceting 
tearing or separation of paper segments, such perforations are typically in straight lines 
or a series of straight line segments. According to an embodiment of the present 
invention, perforations are provided in a pattern which includes some portions which 
having a curved appearance (even though each individual perforation may itself be 
straight) such as depicted in Figs. 3 A and 3B. Such curved-pattern perforations are 
believed to be useful since they are readily visibly verified and relatively difficult for a 
counterfeiter to copy or reproduce. Preferably, the curved pattern includes portions 334 
which have a relatively small radius of curvature such as radius of curvature of less than 
about inch, preferably less than about % inch. In one embodiment, the perforations are 
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micro-perforations, such that each perforation has a length of about 0.4mm, a width of 
about 0.01mm, and an inter-perforation spacing of about 0.2mm. 

In one embodiment, regions or indicia are preprinted 342 using an ink or other 
substance which preferably is substantially non-apparent or invisible (such as having a 
color, reflectivity, texture and the like closely matching that of the unprinted paper), but 
which, when rubbed or scratched with the edge of a coin, will cause minute amounts of 
the coin to rub off and adhere only to the printed portion, leaving a visible mark (indicated 
inFig. 3 by phantom lines 342). In one embodiment, such indicia are provided by printing 
using an ink which includes titanium oxide. Thus, it is typically difficult for a would-be 
counterfeiter to know which indicia should be printed in such non-visible ink since the 
indicia which are printed in a valid voucher are not readily apparent. However, the 
voucher may be relatively easily validated using only a ordinarily-available coin, i.e. 
without the use of special equipment. 

Although it is possible to provide perforation of the type described as part of the 
paper stock 226, in one embodiment, me pattern ofperforations is provided in conjunction 
with the process of printing the value of the voucher using the printer 224. As depicted 
in Fig. 4, in one embodiment as the paper, following the printing, leaves the printer 224, 
the paper moves from a first exit position 412 and is conveyed, e.g. by pinch rollers 414a, 
414b across the edge of a perforating roller 416 whose edge has, radially protruding 
therefrom, a plurality ofperforation-producing punches or spikes 4 18. As depicted inFig. 
4, the punches 41 8 are positioned on the edge of the roller 4 16 in a manner to produce the 
desired perforation pattern Cm the depicted embodiment, in a sinusoidal or wave-like 
pattern corresponding to the pattern depicted in Figs. 3 A and 3B). The paper 412 is thus 
continuously perforated along its edge as it is conveyed toward a downstream position 
422 and, eventually, dispensed to the user. In order to provide the proper rate of rotation 
424 of the roller 416 as the paper is moved 426, the rate of rotation 424 of the roller 416 
can be controlled and coordinated with the rate of paper movement 426 by a gear train, 
one or more motor controllers or other coordinator 228 in a manner that will be well 
known to those of skill in the art after understanding the present disclosure. The roller 
416 can also be freewheeling, with rotation being driven by the paper movement. 
Although the perforation is described as occurring upon exit of the paper from the printer, 
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the perforating wheel could also be positioned to provide perforation to the paper as it 
enters the printer or at other locations that will be apparentto those of skill in the art upon 
understanding the present disclosure. 

In one embodiment, some or all of aunit of the paper supply 226 (such as each roll 
of thermal paper) is associated with one or more serial numbers or other identifying 
numbers. In the embodiment ofFig. 5, the paper is preprinted, along the edge of the front 
surface, with such serial number or serial numbers. In the depicted embodiment, a single 
serial number is associated with a roll of thermal paper and this number is printed at 
spaced intervals in a vertical fashion near an edge of the voucher, preferably within less 
than V* inch of the edge (similar to the manner described above in connection with the 
back surface edge printing 3 16 depicted in connection with Fig. 3B). In order to provide 
for ease of verifying the validity of the serial number, by the voucher redeemer, the serial 
number (or serial numbers) associated with the paper supply is also printed by the coin 
discriminator printer 18, e.g. substantially at the time the voucher value 514 is printed. 
In one embodiment, when service personnel load a roll of paper into the paper supply unit 
226, suchpersonnel also enter the serial number associated with the roll into the computer 
46, e.g. using an I-O device such as a keyboard, touch screen, or similar device 232. In 
this way, the computer 46 has the information needed to control the printer 18 so as to 
print an identifier number 5 1 6 on the face of the voucher which will match the preprinted 
serial numbers 512 on the paper stock to permit the grocery store clerk or other redeemer 
to easily visually verify a match between the preprinted serial number 512 and the 
discriminator-printed serial number 516. 

Although Fig. 5 depicts an embodiment in which a single serial number is 
associated with a unit of paper stock and is identically printed at intervals 512a, 512b, 
512c, it is also possible to provide for identifying numbers which are preprinted on the 
paper stock, but which change along the length of a voucher or from one voucher to the 
next, such as incrementing by one or by some other number, or so as to change in some 
other manner (e.g. which is likely to be substantially unpredictable by a would-be 
counterfeiter). In this embodiment, it will be necessary for the computer 46 to be able to 
calculate or detect which preprinted serial number will be positioned near the area where 
the discriminator-printed number 5 1 6 will be printed so that the computer 46 can control 
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the printer 18 to print a number 516 which will match the closest (or next preceding or 
succeeding) pre-printed serial number 512b. For example, the printer 18 may be 
configured to inform the computer 46 of the number of inches of thermal paper that has 
been thus-far dispensed from the roll. If it is known how the preprinted numbers 512 
change along the length of the roll (such as incrementing by one for every inch of thermal 
paper dispensed) the computer 46 will have sufficient information to calculate, in a manner 
which will be well known to those of skill in the art after understanding the present 
disclosure, what number to print, using the printer 18, so as to match the closest or next 
succeeding or preceding preprinted number. 

In light of the above description, a number of advantages of the present invention 
can be seen. The present invention provides devices and procedures which facilitate 
reducing, eliminating, deterring and/or detecting attempts at unauthorized duplication 
and/or counterfeiting of vouchers. The present invention provides counterfeiting 
detection features which can be relatively readily implemented such as requiring little or 
no hardware and/or software modification, and, in some embodiments, requiring only the 
use of paper or paper stock having one or more of the features as described herein, and, 
in this manner, at least some features of the present invention can be retrofit, i.e. 
implemented readily in existing coin discriminators. The present invention provides at 
least some anti-counterfeiting or counterfeit detection features which use only, or 
primarily, visual inspection of the voucher and thus at least some features can be 
implemented without the need for modifying or adding hardware. At least some anti- 
counterfeiting or counterfeiting detection features can be performed relatively rapidly, 
such as verifying the correct color of various printing or indicia, correct positioning or 
registration, correct patterning or configuration of perforations and the like), preferably 
without requiring the redeemer to flip or rotate the voucher or otherwise manipulate the 
voucher, or enter data or otherwise handle the voucher (other than, e.g. to hold it up to 
ordinary light) such that at least some anti-counterfeiting or counterfeit detection features 
of the present invention can be implemented without substantial delay at a checkout lane. 
In some embodiments, certain features of the invention are not readily apparent upon 
visual inspection of a valid voucher and thus would-be counterfeiters may find it difficult 
to reproduce such features. For example, in one embodiment, at least some indicia are 
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provided which fluoresce or have other visible characteristics only when exposed to 
ultraviolet or other special light. According to one embodiment, at least some indicia are 
provided which are substantially invisible until rubbed or scraped with a coin or similar 
object. Preferably in some embodiments the voucher is provided with features which are 
not readily reproduced or counterfeited without using devices or procedures which are 
typically not available to the general public. For example, perforations which are 
patterned in a curved, preferably tightly radiused pattern which preferably provides a 
periodic, smooth and/or repeating pattern and preferably is made using relatively small 
perforations are typically difficult to provide without special, not-readily-available, 
equipment. 

A number of variations and modifications of the invention can also be used. It is 
possible to use some features of the invention without using others. For example, it is 
possible to use non-photocopying inks without using micro perforations, or it is possible 
tousefrontftackregisteredmarkswimom Ahhoughthe 
present invention has been described in connection with avoiding, preventing or detecting 
unauthorized duplication or counterfeiting of a com-mscrirninator voucher, the present 
invention can also be used in connection with avoiding unauthorized duplication or 
counterfeiting of other items such as coupons, checks, tickets (such as airline, subway or 
other transportation tickets, game, performance, concert or other event tickets, and the 
like) negotiable instruments and the like. Although some features of the invention have 
been described as capable of implementation using a computer, it is possible to use other 
devices in place of a computer such as one or more application specific integrated circuits 
(ASIC's) hardwired and/or disaete circuitry, and the like. Although embodiments relating 
to paper stock serial numbers were described as involving manual entry of serial numbers 
into the computer, it is also possible to provide for serial number entry by partially or fully 
automatic scanning or detection, such as using bar code scanners, magnetic ink detectors 
and the like. Although it is believed many other coin discriminators may involve the use 
of thermal printers, the present invention can be used in connection with many types of 
printers including laser printers, inkjet printers, dot matrix printers, line (impact) printers 
and the like. Although fromVback surface registration of a pair of logos and a box was 
depicted, many shapes or symbols can be used for verifying registration. Although 
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embodiments have been described which involve pre-printing or pre-providing certain 
items, it is also possible to use one or more printers housed in the coin discriminator 
device to print anti-counterfeiting items, such as printing in a fashion and/or with an ink 
which produces an altered appearance in a photocopy made therefrom. 

5 The present invention, in various embodiments, includes components, methods, 

processes, systems and/or apparatus substantially as depicted and described herein, 
including various embodiments, subcombinations, and subsets thereof. Those of skill in 
the art will understand how to make and use the present invention after understanding the 
present disclosure. The present invention, in various embodiments, includes providing 

10 devices and processes in the absence of items not depicted and/or described herein or in 
various embodiments hereof, including in the absence of such items as may have been used 
in previous devices or processes, e.g. for improving performance, achieving ease and\or 
reducing cost of implementation. 

The foregoing discussion of the invention has been presented for purposes of 
15 illustration and description. The foregoing is not intended to limit the invention to the 
form or forms disclosed herein. Although the description of the invention has included 
description of one or more embodiments and certain variations and modifications, other 
variations and modifications are within the scope of the invention, e.g. as may be within 
the skill and knowledge of those in the art, after understanding the present disclosure. It 
20 is intended to obtain rights which include alternative embodiments to the extent permitted, 
including alternate, interchangeable and/or equivalent structures, functions, ranges or steps 
to those claimed, whether or not such alternate, interchangeable and/or equivalent 
structures , functions, ranges or steps are disclosed herein, and without intending to 
publicly dedicate any patentable subject matter. 

25 
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WHAT IS CLAIMED IS: 

1. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

providing a computer coupled to said printer and an i/O device coupled to said 
computer, 

printing at least first language on a thermal paper substrate, oriented in a first 
direction, using a fluorescent ink such that said first language has a first appearance on 
said thermal paper substrate but wherein a photocopy of first language has a second 
appearance, different from said first appearance; 

printing at least second language oriented in a directions about 90 degrees to said 
first direction positioned less than 0.25 inches from an edge of said thermal paper 
substrate; 

placing a substantially non-viable mark on said thermal paper substrate using a 
first marking medium; 

wherein said thermal paper substrate has marked thereon, at least an initial serial 
number identifying a unit of said thermal paper substrate; 

loading said unit of said thermal paper substrate into a position from which thermal 
paper substrate in said unit can be fed to said (hscriminator printer, 

inputting said serial number into said computer using said i/O device; 

using said discriminator printer to print, on said thermal paper substrate, at least 
first indicia containing an indication of a value of said voucher, 

printing a number related to said serial number on said thermal paper substrate; 

providing a plurality of perforations in said medium to define a first curved pattern 
of microperforations which includes a region denning a radius of curvature less than about 
0.5 inches; and 

rubbing said non-visible mark with a coin wherein portions of said coin adhere to 
said non-visible mark to render said mark visible. 


WO 00/25260 PCT/US99/24895 

16 

2. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

placing visible marks on a first substrate using a marking medium which has a first 
appearance on said substrate but wherein a photocopy of said visible marks has a second 
appearance, different from said first appearance; and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher. 

3. A method as claimed in claim 2 wherein said substrate is paper. 

4. A method as claimed in claim 2 wherein said substrate is thermal paper. 

5. A method as claimed in claim 2 wherein said marking medium is 
fluorescent ink. 

6. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

placing visible marks on a first substrate using a fluorescent marking medium; and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher. 

7. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

placing viable marks on a first substrate positioned less than 0.25 inches from an 
edge of said medium; and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher. 

8. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 
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printing at least first language on said substrate, oriented in a first direction and 
second language oriented in a direction at a first angle to said first direction; and 

using said discriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher. 

9. A method as claimed in claim 8 wherein said angle is about 90 degrees. 

10. A method for providing a voucher in a coin discriminator, having a 
discriminator printer, with the voucher configured to assist in distinguishing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

using said discriminator printer to print, on a substrate, at least first indicia 
containing an indication of a value of said voucher; and 

providing a plurality of perforations in said substrate to define a first curved 
pattern of perforations. 

11. Amethod as claimed in claim 10 wherein said first curved pattern includes 
a region defining a radius of curvature less than about 0.5 inches. 

12. A method as claimed in claim 10 wherein said perforations are 
microperforations. 

13. A method for providing a voucher in a coin discriminator, having a 
(fiscriminator printer, with the voucher configured to assist in dUstmgdshing unauthorized 
duplicate or counterfeit vouchers, the method comprising the steps of: 

placing a substantially non-visible mark on a first substrate using a first marking 
medium; 

using said chscriminator printer to print, on said substrate, at least first indicia 
containing an indication of a value of said voucher; and 

rubbing said non-visible mark with a coin wherein portions of said coin adhere to 
said non-visible mark to render said mark visible. 

14. A method as claimed in claim 13 wherein said first marking medium 
comprises white ink containing titanium oxide. 
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„ A mefltod for providing a voucher in a coat discriminator, having a 
duplicate or counterfai, vouchers, *. m«hod comprising me steps of: 

symbols being spaced fiom one another, and 

^ said discrimmamr printer to prim, on said a, teas, firs, mmcta 

containing an indication of said identifier. 

a serial number identifying a unit of said substrate. 

„ AmemodasdaimedindaimlSmrmercnmpriamgprovidmgacompuU, 

^ » said primer and an ,0 device coup,ed ,0 said computer and inputtng satd 
serial number into said computeruring said i/O dev«e. 

,g. Amerhodascla^mdamt.S^a.leastsomeofsa.dserieaof 

identifier symbols are different fiom one another. 

19 AmemodascamedmdahnUvAerems^dseriesofid^avmboh 

ted ude a series of numbers vvhich hrcremen. b, a prede^ amount 

20 . Avoucherfordispensmgftr.maoommscrhnmatorcompnsmg: 

a thermal paper substrate; 

a pta* of nficroperforauons tinrough said — defining a, .east a fir, 

curved pattern. . 
21 Appa^sfornsemompunmgr^fi.macr.mmscrimta.orhav^ 

a dlscrLtorplter, trim me voucher configured to assist in dtstmgmshmg 
unauthorized duplicate or counterfeit vouchers, compnsmg: 
a computer coupled to said printer, 
a thermal paper substrate having 

„ teas, firs, language printed on said sobsttnte, oriemed in a first 
^ asing a fluorescent ink such that said firs, language has a firs. 
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appearance on said thermal paper substrate but wherein a photocopy of 
first language has a second appearance, different from said first 
appearance; 

at least second language printed on said substrate oriented in a 
direction about 90 degrees to said first direction positioned less than 0.25 
inches from an edge of said thermal paper substrate; 

a substantially non-visible mark on said thermal paper substrate 
wherein when said non-visible mark is nibbed with a coin, portions of said 
coin adhere to said non-visible mark to render said mark viable; 

wherein said thermal paper substrate has marked thereon, at least 
an initial serial number identifying a unit of said thermal paper substrate; 
said thermal paper substrate located in a position from which 
thermal paper substrate can be fed to said discriminator printer, 
i/O means for inputting said serial number into said computer, 
means for controlling said discriminator printer to print, on said thermal paper 
substrate, at least first indicia containing an indication of a value of said voucher 

means for controlling said discriminator printer to print a number related to said 
serial number on said thermal paper substrate; and 

a plurality of perforations in said medium defining a first curved pattern of 
microperforations which includes a region defining a radius of curvature less than about 
0.5 inches. 

22. A method for providing a secure voucher substantially as described and 
depicted herein. 

23 . A secure voucher substantially as described and depicted herein. 

24. A coin discriminator substantially as described and depicted herein. 



